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步法，制备了TAG: Ce, Eu 荧光粉。用微波辅助合成—高温热处理两步法，可制






























Green lighting style was put forward at the background of global warming and 
energy saving. White LED (light-emitting diode) is recognized as the green lighting 
product and will substitute the traditional bulbs. In present, the way employing an 
InGaN/GaN LED chip coated by YAG（yttrium aluminum garnet，Y3Al5O12）yellow 
phosphors is the main way to get w-LED. As a result, YAG yellow phosphor becomes 
critical for green lighting. In this paper, the YAG: Ce3+ phosphors were synthesized by 
traditional solid-state reaction, and the possible ingredients which may affect the 
luminescence property were investigated in detail.  
Ingredients including sintering temperature, Ce3+ concentration, as well as the 
doping of Ga3+, and Gd3+ are investigated in detail, in order to make the property of 
the experimental product consistent with the application. 
Using solid-state reaction method synthesized the YAG: Ce3+ yellow phosphor 
powders at 1500℃ with the assistance of flux. The samples were characterized by 
XRD, SEM and fluorescence spectrometer. The classic absorption and emission of 
Ce3+ are cleanly observed, and the luminescence principle of Ce3+ in the host of YAG 
was testified.  
Microwave assisted synthesis together with heat-treatment at a high temperature are 
employed to prepare the phosphor of terbium-aluminium garnet co-doped by Ce3+ and 
Eu3+ (TAG: Ce, Eu). The particles of the prepared samples are clear and smooth. Most 
particles have the size of less than 2 μm. The powder has slightly agglomeration. The 
classic absorption and emission of TAG: Ce, Eu are cleanly observed. Compared with 
the traditional high-temperature solid-state synthesis, this route employed in this 
investigation has the advantages of easier synthesizing, energy saving and 
environmental protecting. The time of heat-treatment should be 2-3 h. The reaction 
pathway has been analyzed, implying that the diffusion coefficient of aluminum is 




























































1.1.1 白光 LED 简介 





光 LED 灯，尤其受到人们的关注[4, 5]。白光 LED 具有省电（白炽灯泡的 1/8，
荧光灯泡的 1/2）、体积小、发热量低、可低压或低电流启动、寿命长（12 万小
时以上）、响应快、抗震耐冲、可回收，无污染、可平面封装、易开发成轻薄短
小产品等优点，经济与环境效益明显[6]。图 1.1 表明了白光 LED 灯照明发光效
率与传统照明方式相比较的发展趋势。 
 






















目前商品化的白光  LED 多属蓝光  LED 芯片配合黄色YAG（yttrium 
aluminum garnet，Y3Al5O12，钇铝石榴石）荧光粉的单芯片型，图 1.1 是白光 LED 
的结构示意图[8]，其中 E 是由 LED 电致发光得到的蓝光， 照射到芯片之上的
YAG黄色荧光粉后激发使之发出黄色光F，E一部分蓝光 E 透过荧光粉层后与 F 
混合后便发出白色光。 
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分子，一共有 24 个钇离子，40 个铝离子，96 个氧离子。每个钇离子处于由 8
个氧离子配位的十二面体的A格位上，16 个铝离子各处于由 6 个氧离子配位的B
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YAG晶体的热膨胀性能具有各向同性的特点，其热膨胀系数与温度有关，在








晶体结构 立方晶系，空间群la3d, a0=1.2005nm 
莫氏硬度 8—8.5 

















稀土掺杂铽铝石榴石(TAG: Ce, Eu) 与钇铝石榴石同属立方晶系，结构具有
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